The growing government deficit along with steady current account deficits have been an important issue for policy-makers in Pakistan. Moreover, given the emphasis on free trade, decentralisation and growth there is a need to understand the connection of fiscal and trade imbalances in Pakistan economy. In Pakistan few researchers [Zaidi (1995) ; Burney and Akhter (1992) ; Burney and Yasmeen (1989) and Kazimi (1992) ] have highlighted the problem arising due to growing budget deficit and its relationship with macroeconomic variables like interest rate, exchange rate, consumption and savings, based on OLS techniques. This study unlike earlier studies is based on cointegrating technique, error-correction model and causality test to investigate the twin deficit phenomenon in Pakistan both in short-run and long-run. This paper investigates the short and long run relationship between budget deficit and trade deficit using cointegration analysis and error-correction methodology. Also Granger trivariate causality tests are performed. This is done to avoid the methodological problem of the third missing variable in the bivariate causality tests. As omitting important variables while testing the direction of causality between budget deficit and current account deficit may yield spurious empirical results. The paper is organised such that second section discusses the theoretical framework. Section three describes the econometric methodology and related issue followed by data in Section four. The empirical findings and interpretations are presented in Section five. Section six provides concluding remarks.
THEORETICAL FRAMEWORK
The relationship between budget deficit and current account deficit could be written as:
Where, CA stands for current account balance, S pvt for private saving; I for investment, G for government purchases; and T for direct taxes collected from household firms by the government. The government deficit is given by G-T. A rise in the government deficit will increase the current account deficit if the rise in government deficit decrease total national saving. If the current taxes are held constant and (S pvt -I) remains the same or stable, an increase in temporary purchase will raise the government deficit (G -T) which affects the current account positively. In this way a government deficit resulting from increased purchases reduces the nations' current account surplus or widens the nations' current account deficit.
The impact of increasing budget deficits in increasing a large trade deficit could be one aspect of the twin deficit phenomenon. Another aspect could be a positive effect of budget deficit on interest rates [Vamvoukas (1997) ]. Higher interest rates attract investment from abroad, so that the demand for home currency rises and results in appreciation of its value, which implies cheaper import and more expensive exports, pushing the trade balance towards deficit.
There are no two opinions that deficit due to government purchases will reduce both desired consumption and national saving and increases the current accounts deficit. But the Ricardians and Keynesians have differences over the effects of budget deficit caused by tax cut or tax increase. According to Ricardian advocates if the current and planned future government purchases remain unchanged, a current tax cut will not lead people to consume more. As a cut in current tax would be balanced by an increase in expected future taxes, and tax payers do not feel better off even though their current after tax incomes have increased. Thus, national savings, current account balance, consumption, interest rates and investment remain unaffected. On the other hand proponents of Keynes believe that consumers do respond to a current tax cut by consuming more because they may expect that a higher deficit now may more likely bring higher taxes in future. This will reduce national savings, increase current account deficit and will effect all macro linkages between them as well. This leads to twin deficits phenomenon.
Furthermore, there is another link between budget deficit and current account deficit. As budget deficit increases, government will increase its borrowing, thereby rate of interest will increase leading to foreign capital inflow. This will appreciate the value of the local currency which, results in cheaper imports and expensive exports. Thus there would be merchandise trade deficit. Besides the above primary linkages there are other channels through which these two deficits are interlinked. In this regard Abell (1990) finds four important macro variables like economic growth, rate of inflation, exchange rate and money supply as directly effecting these deficits in U.S. Firstly, rapid economic growth accompanies large investments followed by higher interest rate attracting foreign capital. Also stronger growth of economy leads to increase in foreign imports, which could cause a worsening of trade deficit. Secondly, the rate of inflation affects the relative desirability of internationally traded goods and thus the trade balance. Thirdly, a prior changes in deficit causes changes in trade deficit not only through interest rate linkage but also through exchange rate linkage. And finally the influence of budget deficits on domestic monetary policy effects the trade deficit as changes in M 1 are influenced by prior changes in the deficit and interest rates. These changes in M 1 influence the trade deficit through the causality prior relationship with interest rates.
ECONOMETRIC METHODOLOGY
Let us consider variables DEF t and CA t , where DEF t is the actual budget deficit in real terms, CA t , is the current account balance in real terms, and t stands for time. If DEF and CA are considered to be stochastic trends and if they follow a common longrun equilibrium relationship, then DEF and CA should be cointegrated. Cointegration is a test for equilibrium between non-stationary variables integrated of same order. According to Engle and Granger (1987) , cointegrated variables must have an ECM representation. The main reason for the popularity of cointegration analysis is that it provides a formal background for testing and estimating short and long-run relationships among economic variables. Furthermore, the ECM strategy provides an answer to the problem of spurious correlations. If DEF and CA are cointegrated, an ECM representation could have the following form:
where L is the lag operator and C t-1 and E t-1 are error corrections term. The errorcorrection term C t-1 in Equation 2 in the lagged value of residuals from the cointegrating regression DEF t and CA t and the term E t-1 is Equation 3 corresponds to the lagged value of residuals from the cointegrating regression of CA t on DEF t . In Equations 2 and 3, ∆DEF t-i , ∆CA t-i , u t and e t , are stationary, implying that their right hand side must also be stationary. It is obvious that Equations 2 and 3 compose a bivariate vector autoregression (VAR) in first difference augmented by the error-correction terms C t-1 and E t-1 indicating that ECM and cointegration are equivalent representations. According to Granger (1988) , in a cointegrated system of two series expressed by an ECM representation, causality must run in at least one way. Within the ECM formulation of Equations 2 and 3, CA t does not Granger cause DEF if all a 3i = 0 and a 1 = 0 and equivalently, DEF t , does not Granger cause CA t if all b 2i = 0 and b 1 = 0.
It is also possible that the causality between DEF t and CA t estimated from the ECM formulation could have been caused by a third variable. Such a possibility may be explored within a multivariate framework including other important variables, for example, real output, inflation, exchange rate, interest rate and money supply, which represent considerable determinants of government and trade deficits. Thus, the causal relationship between DEF t and CA t can be examined within the following ECM representation:
where X t could be a third variable such as GNP, exchange rate, interest rate, price and money supply. In ECM Equations 4 and 5, C t-1 and E t-1 are the lagged values of the residuals from the cointegrating equations. Regarding GNP, prices, exchange rate, interest rate and money supply as control variables, the system captures the 
DATA
This study covers the period from 1973-98 for Pakistan. The data for fiscal deficit (DEF), GDP deflator (P), Consumer Price Index (CPI), Average Exchange Rate (EX) and money supply (MM) are from International Financial Statistics of various years. Moreover, figures for current account balance (CA) and GNP at constant prices are from 50 Years of Pakistan and Yearbook 2000 (both government publications). For the weighted interest rates on deposits (WIR) we have used various State Bank Bulletins. Both, fiscal deficit and current account balance are converted into real terms by deflating them with CPI.
ESTIMATIONS AND RESULTS
Cointegration test requires the series of all variables to be stationary. Therefore, Phillips-Perron (PP) unit root test (1998) which also checks for serial correlation are performed the results presented in Table 1 indicate that series of all seven variables are each I (1) with a constant and time trend in the data. Subsequently, Johansen (1988 Johansen ( , 1991 cointegration test is employed. This test is more appropriate when more than two variables are used in the equation, and it can make use of I(0) variables also. The null hypothesis is that there can be r cointegrating vectors among the three variable system (CA, DEF, GNP), (CA, DEF, P), (CA, DEF, EX), (CA, DEF, WIR) and (CA, DEF, MM). The trace test and λ max test are carried out using one and two years lag lengths. The results in Tables 2a and 2b indicate that except for the (CA, DEF, WIR) system, all other trivariate systems have at least one cointegrating vector demonstrated by both tests; that is, each group of the series are cointegrated and have a common stochastic trend and therefore there is a long run relationship among the three variables in each system. Additionally, a model that is cointegrated requires that ECM be incorporated into the system in estimating the causality. The causal pattern between DEF and CA is investigated in Tables 3, 4, 5 and 6 within the ECMs of the form of the Equations 4 and 5. Atmost three lags are used for each independent variables to conserve degrees of freedom and the AIC is used for model selection. While the error correction terms E t-1 and C t-1 appearing as regressors reflect long run dynamics, the coefficients on the lagged values of ∆DEF, ∆CA, ∆GNP, ∆P, ∆EX and ∆MM are short run parameters measuring the short run immediate impact of independent variables on ∆DEF and ∆CA. If E t-1 is negative this implies that deficit and the third variables in the system are too high in relation to trade balance, deficit will be adjusted downward so that deficit together with the third variable and trade balance can restore their long run equilibrium [Jones and Joulfarian (1991) ]. Whereas positive C t-1 is said to mean that in the beginning current account balance together with the third variable is relatively lower than the fiscal deficit, therefore, balance needs to adjust upward in order to restore long run equilibrium.
Our results in the four models suggest that budget deficit has powerful long run effects on current account deficit, as evident from statistically significant E t-1 in all ∆CA equations in all models. Lagged changed in ∆DEF have negative signs in all ∆CA equation but is only significant in model 1 at 5 percent significance level. Also lagged changes in ∆GNP, ∆EX and ∆MM are significant. On the other hand in ∆DEF equations, the coefficient of C t-1 reflecting long run effect of current account deficit on fiscal deficit is positive and only significant in model 1. There is also no evidence of short run causality from current account balance to fiscal deficit.
Thus ECM estimates suggest a lead of ∆DEF over ∆CA in the long run in all of the models. Also we could not find any relationship between the twin deficits through the interest rate linkage as we found no cointegration between interest rate and the twin deficits. However, other policy variables like economic growth, exchange rate and money supply do effect current account balance negatively. This could be because as economic growth increases it raises imports, exports decrease as exchange rate increases and current account deficit reduces as money supply increases. 
CONCLUDING REMARKS
This study uses annual data and is based on cointegration analysis, ECM strategy and Granger trivariate causality tests. The empirical results indicate that the budget deficit has positive as significant long-run causes effect on the trade deficit in Pakistan. However, during the short run the causal effect is negative between budget deficit and current account balances. Furthermore, except for interest rate, other policy variables like economic growth, exchange rate and money supply do effect current account deficit directly and could be used more effectively in Pakistan to reduce the twin deficit.
